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0 0) £ ¥IMtlTTFT©'M<«!:%f 

**;mh* da') ^-^a-t&ft 




1 

H#Sf»#©l5B] 
[»#Sl] -^©Ili. 
ttE-»©S«Ti**anfc«»#**Jt£. 

MEB*«&K«&tt£tttt£nfc9K h v 
<!:, 

ME-#©S«K:. ME«»©JMIh 5 ©±# 

mm&ytm t w&r- t ©£ mm® t wmtz z> mm 

[»*«2] t(IE£%Ktt. ttfE7 f -*»£i&Ef*llt 

i e*©«»#*s«. 
[»**3] MEx-^Ett. msxttrntwamm 

*JB i Em©mmft#§ie. 

t s»a t r sin** 3 E«©efcft¥e 

s. 

i b*©«k*¥*s«. 

KBT««KmE%ft«JITtt«*jnff&. BE3fcB 

E«»fcB©*««f ifctfTS £ t ^#^tTf)W*« 
6Ett0«ft%¥SB. 

tW*S8] (KIESftJiagraStt. fiMBSRh? 
•«r«£T*B#8! 7 E«©&H?fc¥gB. 

iii*«9] bes^mi*. BEB£«&tfGB3tt 
asttsnfcii i E*©«aot*s 

So 

7>5?^^oT*c*^«irK«sn, BB±«&%m 
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BE3tt»&»&B*Lfcft*mE5'f f-A'^y'tiJttS 

B3t«#i. ME5-f h/x;pyT«Ean&**a»r 
t £ « a s c t £ mn t-r*fi»s!«j* 

SB. 
io [0 0 0 1 ] 

[»B©«-r*a*$«F] *bb«. t^^vhj 

**«»#5£©«a3fc¥»«©tt«fl-»fcBU tirCS 
^7f>yffiWiih7>/X^ (Thin Film Tran 
sistor:«TB£. TFTtif) *, »«±CD«Sm 
iB^K«Afc»a©m«3t¥S«©a«3'»fcB'r*. 
[0 0 0 2] 

[«£*©&«] TFT7i?f'f^MJi'Xl»»iO 
20 J:*BST*tt*«B£UTTFT©#tt*qEfc-r*. 4* 

^\z\t. Amyto&motm^ittb, TFToft^s 
lifts. »i&j*Kk:Ktt&tt;fc#B» 

ft5r-^ail:i(5, «*^***E«-t»*OEfflE* 

[0 0 0 3] S&»||T9-3 3 94 4ta«l:t4, B 
so #f*a***V»a-S i (7 : E;i/7 7Xy'jD» d^f 

[0 0 0 4] 

t f t 7 u-r a«± tc jg^K £ j&firr * st« k <t 
ntf. — fitio. i~o. o i %sg©7tSia^^^o 

X3ttK«i. Ti WSi W^Xfy-zU 

U'-f H) i»5»)S3n«. BWi. TFT7HM1 

40 o i xa«©3taawi&»t3a3i£Bi3o«. a i 

©if^ll<fcn«, TFTTIl 1 0 0 0;U£3.ggT. 
5E-1 1 [A] 8flE03tU-^m**»4i;*. «£o 

•tz>mfrts.yt\zmm-tz>w)->7n,m.<D5t$L. wzvv 

so LT«i2pJ«gft§g* TSft^b Ui3tl»5 EEjA^» 
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3 

£. 

[0005] rro^ftLt. as3t«-t»x-*a*»< 

5££.V. ifi©SD. ^©fifc^Xu/^^fflS©©!! 
[0 0 0 6] *fc^H¥9 - 3 3 9 4 4 tttSICffit© 

s^tc«tn«, a - s i <DmMm\t±mr wsl 
-s i j&*&»j*snfca0fcBiTtt, mmft^ga©^ 10 

x£ *ffl&©7t!i©ft£+#lciElft-r3 c t«-SB3i 
[0 0 0 7] *»W*±8©HHjSfc**fc3ftfc'b© 

[0 0 0 8] 

tt-***rtT»i«SnfcWE*Wh5>i?X^©^-ir* so 
[0 0 0 9] *^^©«^7t^gBlCJ;n«, iB^«@ 

itlsp (#i*.tfo. 1 xa*©aiaj|s*»t» a* 

TKlr»«3tttt (OTAtf. 0. 00001~0. 0000 

o i %gg©^ii^) «ft&n«. 

[ooio] ffiiBSftftti. mtsmmh9>^7> 

h7>3?^^©B«tt^Ta3tJBOrtiiiJcS*3tt (BP so 



sn*. tioi. &ftigi©fl.s (s?i^h7>> j x^©s 

C&fc J: 0. SKJl7tll©ni5lcA»T 
[0011] «BEn?-«fc:tt» S«±K»l©«k.'5ttK3t 

*w«Eiia*»B!**yc* ^ t . (*s©E^A©»*) 

{*£»<Dtmzm<-tZ Z £ tta#»l;:3* L < fcH© 
enStcmfcT&K&XKtttte*. H»c»ffl©jtftlg| 

[0012] u*»*>, *«B»caa[a3ttTttft<, x- 
cttiffljitfto, ftfi*. aE3HJi©*iR«»K:»-3fc:# 

IS] (BPS^-^fcfcaaeT*:*!*]) fc«**Lfc»a&©3fc 
tt. *3K*»«a-©aFfiEl::J:D. »Kh7>y7^CDf 

^#5Jt«EW<i^a[©^-e*^©T, 

lr». ttoT, S«®KttLT&«>K:itA-r*fttt, n-r 
nfc-fr Ax-* J: 0 (-fiT&oTfc) 
S«6T*^fCi!l7t$n-5. Cft6©iS*. 3£2>ftAMft 

*;HH*^OA»lceH IsltX U - * »: J: * h 7 > vA 
*4*tt©*{fc*i»*«lCl»<C£io*T**. SKiSftB 

> h 7Alt*i{£T-r-5©^l»±r-5 Z. £ feWttT* 0 . 

ni«£M*0Hnfli4te&£TS£& (^a«> esc 
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[0 0 13] iraxT, :©<tp!iS^$. fcl 

[0014] eu:©*^. mytm<DmmMtiQ*Wx.-3 

-5. 

[0 0 15] *^^<DH«^gfi©-(D^-C«. m 
[0 0 16] dOJ8«ltC«kn«. IlH7>yX^©f 

n «*, T-frnt^v^frmmtoimiz 

* y 7 U > *©*«» * fi*T S * . 
[0 0 17] *5B9§©*«3fc¥»B©«l©IB«-ptt, 1ft 

[0 0 18] £©««T?tt, UWkVy>i?7.5><D?** 

t>n. w.iz*<o±i5fr£>mytmzj:r)mfrnz0)-?. its 
[0019] z.<Dmmr^t, m^-^ma, 2««± 
[0020] z<o£5ti.mtiL\zjzntf, T—!?m\z&m 

»**fc*fc»©*i»a&<Dg 

[0 0 2 1] a&fc±-BB!R»-ett, WCx-^att. aft 

[0 0 2 2] ^CDSg«T«, «mft#gBrt©ft®5« 

*R h 9 * ©ft 'J - * J: *»tt*fc*»««-r « 

[0 0 2 3] #fg^©«^7t^8«©fi&©&l£Ttt. ffi 
EigftRtt. -#©««a»t&EB*«1ifc««ttfctttt 

[0024] c«s8«(c«tn«, s^Rtt. ai**tt© 

£&gft©®i!lttft<l!ltta£LTfc$iig-t5 
©T. £#£LTjg^©RJftiJ!ra£ttJ*.^0. JEfcjfi 
Ttfg&tfgfa&ffi **J * icfls 0 iiO £ <t K «fc 0 sa± © 

«jMiit»i;Bjiis««*»<br*otffl*»KiBJf 50 



6 

[0 0 2 5] SSK:±Effi*T?tt. tftE&#£«te. ft 
E*Kh5>S>**K:ffiT4«lcME*fcKJ|JUD^£-&* 

[0026] c©si*ancj;ntf. ffiit^g 

RRfiSJtSM^g'i* \Zfc K> iitr £ t \Z «k 0 S«±© 
[0 0 2 7] S 6K±B«»Ttt.' MGX^lO«it 

an. tftE^R h 5 >s?x^ \z^tz>m\zytmmtim 
■snTt>*£ tswaiijr*. 

[0 0 2 8] £©S6*3Hcjtn«\ 3t»JRBT<t*«*« 
ft*8«rt©rtffiE»**aKlt©3te©!RiR»*£l«a± 

[0 0 2 9] *5!^©@m^gB©ffi©^T?«, ffl 

[00303 £©»aicjsntf, s«±T^-v*;i/a« 

£«3fcSttt\ ^23^«T^«{4JC^t$n-&©T. Bit! 

T&ntf, BJfc«ti:fc*&3 _ £-£Tfi»fc#«S«*:« 

!««**«.*©)£«&«-? t>j:^u *tfrs«©*ffi 
[0031] *«iw©«a3t*8«©tfi©J8«Ttt, fa 

E-#©S«lc, f&eMR©*8th5>-;?x*©T:5lc 

»f«cEisn, WE±iw«3tti«©»j«««-«fc 0 ftm 

[0 0 3 2] £©«k-5KSSj*-fn«\ T«*3tBIKJ: 
0. »KH5>^X^©T««»6**Bi03ttC*rr** 
**fr ^Rh7>> J X^©±T7!)^ig7t 
*ff «,...T«S3tJBtt«*tf. T i . 

Cr, W. Ta, Mo. P b#©BS8^ill©P %&tt 

«t<. T«S3ttMt>Mi3ff«T£«tticMP&UTt>J: 
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[0 0 3 3] tmvfttomj&ytmj&wtT-fmw® 

[0 0 3 4] ZOZolzWitiLTrui. y'J3>l^f,S; 

^^^^o^^^©iRS^© J tXl--& z.£\zfs.Z> 
©x#fB£x&5. . 

[0 0 3 5] *^®Stt9!£w&«tt±eMB&tt& 
-fztztbiz, %mt* ^^i^fgiT^^?^ 

[0036] ^©«*c,tnn s^^ee^©^ 

[0 0 3 7] M. *5BMfC«*J»l«h7>5?^^tUT 
[0 0 3 8] #56W©iI©J:3£«Ul&tftt©fWH:* 

{zmw-rznmvje&frzwzfrizznz. 

[0 0 3 9] 30 
i^HTRlt*. ttT©*tt»JBtt. #«9!©«SWfc 

[0040] (* i mmmm %-f^-^m<n% 1 hjs^ 
h ij ? xviizM&zntcmfknwmiz 

EIM*©*M5ig»-p*a. 02«. x 
-*»L ftlElt. ItlWiEltSnfeTFTTK 

«. 0 2 ©A- A' »rB0X&5o f^S. 0 3lC:fclAX 

•fztzsb. &m^&mtmzffiR&gti.t>Vit>T&z>. 

[0 0 4 1] 01 fcfc^X, #*»#«K:iStt*«»3fc 
*S«©Hi£«*6S*££#ffi!t-f -5V h 'J ZzmzMf&Z 
tltcm&(Dmm\Z\$$:4 . I$li9a^^^l$lg 
9a£X-f ->5 1 >y'$!lS-r-2)fcJ6<OTFT 3 0 

TFT 3 OroV-T.KttfvttK&^SnXt^. x-* 
£§5 6 a{C»#>£iriIi®<i<f S 1, S2, Snte. - so 



^CLTfe^K TFT3 0©y-M:^Si3 

4^13 a tC/^U7.6<JtC^a£{i^G 1 . G2, Gm 
^©Jllt:»)B*T?ailo-r*J:5K«lJ«SnT^*. 
Ifli9alt TFT3 OWKU-Otcm^tofC&igS 
SnX&O. X-f^f>^Tt-<b?.TFT3 0$-t 
SB Mfc: tt-t © X -f v x£ m U 5 Z t \Z & K) . 5 s - ? «8 6 
ai^«SS$niiiHI^SL S2, " ; , SnS:M 

<t Lx©j^sn#^ji$n^m^ u^p© 

■fllfl^Sl, S2, SnU *f|6]£« (^kE-T 

s) c»i«snft»iSiii («arr*> £©iht-«»i 
u v§iam7ik&-5jmiz?z>. /-7u-*7'f h^e-h 

x&ntf, #iS^©*fexEPin$n^*JEic:jei;xA*t 

x&ntf. #@i3fi©*&xEPJrasnfc®JEicjj;i;xAi* 
3ttJc*#r-6aia*38«itioan. £#tLxm^£¥g« 

a. ~ ~x> ffi»$nfcia^«^^u-^-ra©5:KS< 

[0 0 4 2] B2fc*^T, «^,7t^gB©TFT7U- 

a CSia!9a' J: 0 i«*»*SnTV»S) #t«*& 
nx*3tK Si^ttS9 a0il©MHS^»oTf- 

[0 0 4 3] ffftllaC^^i^^OO 
iM»*«TjSLfcx**;MH*l a' fC*KS]-r^ck3t 
j££igl3 a *<BEe 3*1X43 0, ^*«I3 att^- h«ffi 
tLX^flgf-S ***»»Ttt. IS13a 

Xt^5) . Z.<D£o\Z. $S83aif-^6at© 

ffl©TFT3 OtfWLrtZtlT^Z. ft. $iS3a(i# 

^©->UZ3>K J ?». Jp'J-y-f K^UIM KSrffl^X^ 

[0 0 4 4] 0 2 Ri;0 3 * 3 tC. *H1S^S8X 

«^tc. i«gl7 0ll T F T 3 0 ©Siflflt K K > 
IKle (RlXB^mS9a) lZ«8t^n^B*«fifii 
Sft«@tLX©*SfS7 1 at, H^ttfit{9M»«® 
tUTO§i^3 0 0©-get^, mn#&7 5 5r^-b 

x^rS]E«$na^ttJ;»3^$nx^-5. H^mti: 

«itItlT©+tI7 1 a«59«tt©^'J y'Ja 
>«»3&»6«t*. @^«CiliISft«@<!:bX©Sa^3 
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0 0 l4agtttt©*'J ->'J 3 >K*»#ftK, 3MgH.fr e>& 
5y'j3>Mi!i^&^ll7 2i:, USSl^JS*^ 

[0045] z<Dwm®m\tmxmt\sT®mvx^ 

3£JfcttUT3te*iRtta«*<. f 2i73tTFT30 
i©mKE«Snfc3tt««M£UT*tB*J*-3. £7c, 

•>>)3>mmfr*>i3.zmi&7 2\m2mi 3 1 t f t 10 

3 0 t©mfcE«Sn;fc3fcR«H£UT«We£85. ss 
»j££MS$tr£*>''J-!M FiMFj&>5fc*S62flt7 3 
IJTFT3 0©±(M»::i5^TAtO£frS>TFT 3 0 2: j& 

&©3fcttS6 2K7 3TJfcteS*U JB2K7 3iTFT-3 
0i:OB»CAofc*tt+«IJl7 1 attm«T2T»JR 

[0 0 4 6] ^»iS£ 3 0 0 tt¥®«K:.H.T, 3 a 

K»oT*h5-f:/ttfc#tf £©# 
$SgB#fr 6 T F T 3 0 lc8&£fl?9r#f H 2 f ±TlC?£tB 20 

fLT, 0 2+iiE*l^lC*^#^-57 :; -^^ 
6 a£B2«HK#tf]fc:**#tf***»3 0 0 £fr*3M 
TSflWtK. TFT7WS«10±l:itJ6TFT3 
OtfEHSnTlr**. BPS, TFT3 0H ftftXSiH 
fre>J.T. T^ae a£rtaB3GK©-«fc<5«*R 
3 0 0 ifc«fcD— S£BfcttTV>«. f LT, 
Ktt3afrr*x-*i*6 at§lS3 0 0 t\Z&K), ¥■ 

[0 0 4 7] flfcfr. TFT7K1S1 0±tC*5tf£T 30 
FT 3 OOTttKtt. THHEittRl 1 a^«ClHt 

[0 0 4 8] #s«fi»IBTfimfc:, »?-«OT«a3ttl« 

1 1 a ©ffiJJ5lcf««l4. Wi;<* : fttO±«oaE3tM (BP 
■fe. titl3 0 0R!;f-?^6a) ®9AflttA(C 
ftg-f£> (BP*. -H0*S<M3n. TflHBfcRl 
1 a 14, ^S£§3 0 ORZtT-f&e aVQsZ.Q&KM 
^StlT^S) . *LT, TFT3 0fflft^H«l 
ate, f OfilUV-^fll* 1 bStffiftt H K >* 
4tlc (W6. LDDi«) £©'&£SB£-£«>T, d© 40 

[0 0 4 9] cnSO«3tIO-«Si)«t4SS2(l7 
3&tfT«aftfillil 1 a«*«, Ti, Cr. 

W. Ta. Mo, Pb%W&m&&mcOo-t>(D'pt3.< t 

->'J1M K, iin<=>£8UIL/i:%>©S?fr6fc£. 
ttA 1 «©*»j(S&*lTtt»r»&M*flH»T'bAlr». 
[0 0 5 0] £©J:5fcfl2gl7 3S-&A/T&* 



/0 

*#Wifcl»*«, 1117 2«»tTtt<flS2ll7 3£fc 
[0 0 5 1 ] 3:fc03 KiJUT, ®mmffi£LT<D'$m 

17 1 a^M3 0 0 t<Dm\zmw2nz>mn#-m7 

514, «Mt«BW5~2 0 0 nmgS©Jtlfc»»lr»HT 
OBI, LTOl^©fft->U3>I. tt^U3>||. 

««7 ofe**a**«jafr6tt» mwwacttaH-fl-fc 

[0 0 5 2] 3ttSl*-JitbT*IB-*"*©*ft:6-r««« 

3 0 o©-«***r*3Biii7 2 it, m^mms o 

nm~l 5 0nmg«©#»J*>'J J>KXtt#afc. * 

©*&&r«*« 3 o o ©te©-S5£«fiET-5 

1217 314, m^itmmi 5 0 nmgl©?>^f 
>->UlM Rltov&fc*. ^©±5tcK*flEil7 5 

T*«KE«s:n* jb 1 k 7 2 * # ij -> u 3 >Kfr &« 

JiJcU ^Iftl7 5l;gntli7 1 at#'J->U3 
>lA^i)iEt5Ci:l:ii5, M#l7 5©£fc£IB 

jhT**. «*.«. {R.tr&JSv'JtM HKSiftl7 

5t::&tt£-e-5lgJi££$££, B!«#R 7 5 IcB&iS^ 
©&/gfrA0&A/T?, ««#R7 5©tt«S^bS-e-T 

hk, d©j:5&**«i3 o ozmm&m7 5 
tntf. 8§«#ig7 5©a***a&ft*©T?, mskr 

[0 0 5 31 12 RtJf0 3 fcSf J: 5 »C ^-^^ 6 a 
\t, U>9 9 h*-;U8 1 t^UT"fi««ffl(i!)tIi 
7 1 bC»«SftT*0. 3EC?IBJ|7 1 b\t, 

[0 0 5 4] 3 0 0 14, iH**@ 9 a frffifi 

snfca***«**»6-f-©«HicBttsn, 

ii<»:LT(4, TFT 3 0 fcBIW* &»©£*«**£ 
MEtt3 alC{KIS-r«^i{>©3£3tE«RUlBlK 

lEft^ftm^W^tt&aiT^ctt^L, M(^3S«2 0© 

*fi6]m®2 1 c«feati*jemffiTt>*t>a:i». ic, 

TiBIii^Ml 1 aCOUTfe. f©ifi»5TFT3 
3 0 0 6-t©fflHC3ffi«bT 



1 
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[0 0 5 5] iff&9all +ii7 1 a*«MTr* 
CtJCkO. 3>^^ h*-;P8 5*^UT* 

^ntus. en*., #Hi£^<igx-n 1 a 

tt. Sffl^»7 0<DS^«{4fiiJ§ft«Si:bTO^SgR 
^7t©1X«iLTW^(3inAT, ilt!9a£TF 
T3 0^f*««t4*t**fct. £©«fc5K+&» 

7 1 a st; 7 1 b^+^wtbTfij^rna. juhjeri 

1 0 0 0 nm~2 0 0 0 nmggK:ft< Xfc, 

;PXP#fia£&»KlgJj|T£. assumpsits© 

^^©S^&ttffcJttCfc&fto. 
[0 0 5 6] 0 2StX0 3 K£lrkT. 
i§BJ3&TFT7l'-1'a«l 0t, ^niCfctfalEBSttS 
SlSftttfaSfc 2 0 t£f|*.TV>*. TFT7HSS 
1011 fl»JA«H^*«. ^J7XM, ->Ua>»**» 
•=>ft9, ^|bJ»«2 0«, fl*.tf#5X»«*5£X« 

[0 0 5 7] TFT7KSS1 OKU ¥®WtCjlX 

a, TFT3 0^CDEH-^^^«, ^OSlOcvrt 
K:II©&i:*lXl<>-5><, CiaJCfcD. ^-f-^^SFft 

[0 0 5 8] @3(C*T«totC, TFT7KSS10 

#*tttt&ttXV>*. p*«ffi9 a«08AH I TO (In 
dium Tin Oxide) «ft£©»9Ji*«tt8to»&ft*. 
EAMl 6tt«Atf, tfU-f = KKft£©*r«BW»Sft 

[0 0 5 9] *fftaffi2 OKU ^©^SKSo 

X*ffa«S2 ljWBHJSftTiSD, -f-OTfllKtt. vtf 

It 6*1X^4. *tftftffi2 llit&JAH I TOl&t'O 

Kft £©#«■!*> 6ft 4. 
[0 0 6 0] *rfaS£ 2 0 Ktt. OTttXtt* h v-i -f 

0£tf^-*iit6 a^l:iK»Aifi2 0±©2£ftl8l 
fc*0, jt}|»iafi2 0«*^©A»» { f t^i^l 
a' ^fii8SV-^«« 1 bRtffiiS H H >fi« 1 
c lC<!A-f3©£. <fc958HKIfiltT-£5. !5K, £© 
«k5«t»l6iai«2 0±©aE3tlltt.- '>ft< it>A»**« 
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^i6is«2 o±©«^iiia»*b<«. ¥Bi»fcjax« 

*BI3 0 0if-^6 at^€>^*)i7tS©rtffl!Hc& 
fiT4J:5l;:^f£-r4. dntr.to. *f|6]g«2 0±© 

<t p fcigft&tf ®g±#ifcit ©2o*## s n4. 

[0 0 6 1] ^©«k-5JC«fiE$nrc, Iitg9ai» 

i^]ffi@2 i ta^s^.tsKiEBsnfcTFTTi'-'r 

io SSI 0 tM(6]S«2 0 iCDMKtt, *£i$©->-;M#f;: 
AStX, M15 0«$n5. i&JIJi5 0H iSSH 

m@9 a*^e>©m^^sn^nx^^^«^xsB(fi)Ki 

6W2 2Kcfc9ffi£©8B[S]t»c$i££4. 0 
fcttflj^SftS. J^-JWJtt. TFT7K1S10S 

tf**rtis«2 os-tneowsaTflfio^to'-ttsfc*©. 
4. 

[0 0 6 2] If^yf>^fflTFT3 0 ©T 

2H TfiHiiT'e^l la*^TFT3 0 £JHSHfii£-f4 

fMe©ffi. TFTTwsfii o©tii;M$ni>r 

<tlC«fcO, TFT7K1K1 0 ©S®©ffgS$fCi3lt 

f t 3 o ©»tt©«<b*R?jh-r**tt**-r«. 

[0 0 6 3] 03Jc:i5^X, ifM'yf>MTFT 
30 3 011 LDD (Lightly Doped Drain) ^ii^^UX. 

£56813 a. ^S^S^3 aj&»&©«JM::J:D*- 
•V*;UjWBf£3n£¥8SWB 1 a©5 L +*;i'^l 
a' . tti3 a 1 a tSIit^y- hS6 

mm^tsmmmm2. *m#mi a©<£»«v-*is 

jtS V-X6S«t 1 d tttf (CffiX£ K W >®«c 1 e £fl 
AX<^4„ 

[0 0 6 4] M^3a±icii m,m&v-xm®id 

'NaU4=i>5'i7 h*-;P8 2RU:ii!j§SKU-f >«« 

[oo6 5] %nmm&mm4 i±\z\-z*mj§7 1 as 
#7 1 b$Ltf\z®s&3 o o*^/«$nx*so, cne. 

©±K«. +^®7 1 a5^7 1 b^ItSa^ 
tlftm 2 1 DQI&flklR 4 2 At^jft sntiu. 

[0 0 6 6] M. *n«g^xti, mieP5*e&K4 1 

KttbXH 1 0 0 0*0©^*^ PdtlCiO. 
flcffl a^4^3 a£f§err-5>tf 'J->U:3>lgl (X« 

so #ss->'j=i>. ¥^a->u=i>^6ft4-> , j3>g) 



1 
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ItlUO. ^ftSI3 0 OO^BttiatC^UST. l>W-7. 
Olgfa £ m -5 <fc 5 £ b T t> <fc V». 

[0 0 6 7] m2m?$mmm4 2±iz\t^-^me a# 

-5=i>^^ h*-;i/8 5^dcsn^sB3nnai&ftR4 
3«^^nx^2.. wmmffi9 a\z. z\<D£oizm& 

Snfc«3JIBW6Ml4 3©±iBlcR»t6nTl>*. 

[0 0 6 8] a±©«fc5t:«ricanfc**i6»*»:j:n >o 

tf, »UlHl2 0«il>&TFT.3 0Ofl'*JH*l 
a* Rtf^©tti£ICA«ft**A«L=k5i:-fS<b, 5 s - 
*igg6 a&tfrtj£jg3fclKCD-0!|fc*£Sa3 0 0 (»■ 
fc, *-CDg§2Bl7 3) T2gft£fr3. fHdJ> TFT7I/ 
-fai*10«3ft»6, TFTSOOft+MWla' R 

1 1 a-cmyt&ns (.mz. m^<Dt>y—^m<D-f 
T»*^t>-&T-"3©3tt¥*e«riEr*»^K:tt. *fi© 

[0 0 6 9] «*. tf . *fftS« 2 0 ±©j£3£l3l© t fc 5 

SS6 a*£lt*®Jttttti*fr>Jtltjft£M*&tt«)S2M 
©rtffl. -Tfttoft, TFT 3 0II®-r^fiiJro*St3« #4 
&©M 0 Tt^AW-T -5 C tl: J: 0 ^4t5l^I5W?t. 
#lRI*3ta£*TFT 3 0 3&>6'JiMPI»tlBTTa« 

[0 0 7 0] ^nKJt^T* 1 **»«Ttt, ¥3$#H 
1 a(c*tT-5BP^iEll* t tt:«W/h$<>i^«t3lcEBBl so 

1 afc«kOTFT3 0*a3ttT*^t**T*-&. 

■17 2atf«f«H7 1 alC«J:0K«l»*Sn2». ^tl?> 
©&*, TFT 3 0 >J-?fC«fcD9Jffc-r££ 

[0 0 7 1 ] #H*£J6#*RTtt, T^KIKSt LT©§ 
1 Ot 7 2 &tf*IM 7 1 a tt, i»#{bbfc#'J^ , j3> 

B. As§J K-yi/fcXMty > K-7©* 'J •>'J3> 

k (xwyt^? 7 x •> u n u 3 >d a»s>& 

SCOT. ^v*;MR«fc*tt*#fMX»tt (Jf&&ft# 
tt») i*HH*tWira-<03tt*JR»tt*. £tt%ft4UI 

T, $117 2&ZX4>ttJ|7 1 aK,fc9#£ftiKBi*T 
#5©T»SB£T<&5„ Tttto-fe. TFTft**i* 



14 

[0 0 7 2] JW±lftW t fc«k o CSS 1 $lfi&tt<z>ttA% 
*S«fc«kntf, TFT-3 0CD±*T. f-^86ai 
rt*S3£W©-«fc***»3 0 0 t*tSE!SUTir»*© 

t. cnetciOTFT 3 oariiiM^n^ fto 

T. tfJAtfO. 1 %gS©jgia*£#OA 1 Rftt&ftS 
x-^^i, flIAtf 0. 1 %S«©SjS^*j#^ii5it^ 
&JgRj&>e»fcSSB2 8S7 3££tf£fti8§!3 0 0 ifcfflU 

rfc, m%tf=m\zmyt-?zz.t\zj:9. 0. 

0OOO1-0. 000001 SSg&Offi&T&HjgiS 

tt*W»6*lftl>MlCJlHf-i'l6 ai&«&3 0 

©K*t6Sirr*x-$'ili6 afttf»B«l3 0 0 
fJt&LTJBV)'?©-?. TFT7HS«10±O»I« 

6 a\Zte?ttfa <®2T*££|p]) tCfg**LT£4#>tCT 
FT'SOOft^HWla' KftA^ftS:, t 1 -**! 
6aT-JgftT£, M£3 0 0©#*|g&#lC»ofc#[S] 
(Pa2T«*lfil) fc«ttbT*Wl:TFT3 0Oft* 

4. 

[0 0 7 3] *&««M»Ttt#fc:. rtjg2£ftR©-#lfc 
^1^3 0 011 a «fc9&T»;:«JI£ft 

Tl>*. BP*>, f^I6atff^Sila' <h© 

[0 0 7 4] B4StfB6«:#J!Bl,T, 
d CtC. 04«, Mfe&3*®«fc43tf*5 f — aR. 

cam* 3 o o&&tt*tt?tto±m%it. 

aT«HF*OT««3tBI 1 1 aSttlHUo^UT* 

b' mmz&tfz* mft&zfyt<&w.<Dm?&7jk?m3!:&) 

[0 0 7 5] B4K«-j-±3C. ***»!8Ttt*iB* 
©*WP««tt, ±IC««*3 0 Ot. (a>^i7h^ 
-^8 1R^8 2 (DMtfcm 3 0 0 jPftttflT 

■6fl»fK:*Vt*) x-^^6 a<!:^e.?i*j!l^S«CctD 

«^«t«jean*. «e-pT^ne»co^ft^3 o o&v 

[0 0 7 6] d^TTFT3 0CO±dI(C«, 
«»3 0 0RlX^-^»6 a^tt^tttUFftb. TFT 
3 OCDTWcte, »^*KE«SnfcT«tt*Bll la 
TfiHig^Rl 1 a OJg&flMftf*. Sffi^3 0 
OS^-^^6 afr£tt*1&?Vt4>XN:m0)*tiM* 



I 
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[0 0 7 7] fi£oT0 5tC^TJ:plC, MiK*&3tt¥£ 
StC*5tt-5±#J (IPS, AStft©At*<H) frSAIft* 
AWftL 1 IC*fLT«. £ft8?S3 0 0©I2I7 3RZf 

i^ftAttftL li«TFT3 Of;SJB-r«.Ci:$r^ihT 
#-5. MIC TW2MI1 1 ate. ±Micft«S%H 
(IP*. ?li3 0 0 0^217 3^y : -^^6 a) 
J;9&-0O/hS<^j£$nTV>5(DT, A»31tL 1 1: 
-£3:n-5M«6<Dfi£##. ±fig©jgftJl (§1S3 0 0R 

[0 0 7 8] H6k:'*-rj:5lc. £ttttff%¥£ 

BK&ttSTfl] (IP*. A»:M£©UJW«) *»6A»-r* 
RBftL2lc:**LTtt. T«IISB3tt«l la*»i«liL 
•T1MBT*. fct, Il©«fc3fcR03fcL2tf*TFT3 

l ali ±fliJlC*^)jg7 l 6B (IP*. M83 0 0OI2 
!7 3R^f-?i6a) ±H-0D*S<»*Sn 

*». T«iK3tHl 1 aWUS^fettT. -httlC&&£ftJl 
©ftS (ftt:. tii3 0 0©C3l) icKn^oTiltr. 
l/*»Ufe**6, ±ffifc**jB^» (BPS. §1§3 0 0 
©SH2R7 3X^-^*16 a) .iTFT3 0 t<Dffi\Z 
it. (BP*. §ii3 0 0©flK7 2ROT 

117 1a) tfSfttSOT. ZOJcifclRDfleL 2 IC 

(IP*. S»IS3 0 0C^2I7 3SU:f-^S6 a) 
[0 0 7 9] ffi, T<BJii7tKl 1 aWrtBKfcftKiRJl 

1 a<oi*im\zmm-tz>&tb<Dx%yt j $>, zn\zmm?z> 

[0080] «±0^s, *nffimm\z\i:K>> tft3 
Wfttt * ss * s z t \z «t 0 m m t. -f -7 9- > ?m t f t 3 

[0 0 8 1 ] ft±ttfllfc*«»*Ttt, #«£*7 0 

ut us a*, w?k®m7 o<Dmmm&.M 

^»I$fi9 atTFT3 0 t £«f«»8lTS 
[0 0 8 2] «±K9Il,fc3fciS»l6Ttt. B3»£jRLfc so 



a©Tlfc® (IP*. )B3flmttMl4 3©3?®) \Z&lf 
Zy"-<$>m6 a 3 a CttofcWaKRgtf^i; 
4©&. TFT7KiSlOC»10cv*15:t 

hi 2, & i ■ni&ftiu i . m2mmmmm4 2, % 
3jimt6itit4 z\z®*mr>x, t-?&& &m<DW& 

^TFT3 0m%MisbjLtSZ\£\Zj:Q¥mitmm ! £:ff'O 

x*=t^u. gsnnifiMM 3^2mmt&mm4 2 

©±I©8i^CMP (Chemical Mechanical Polishin 

[0 0 8 3] 3Et«±BiiBUfc3ei6»»T«. BSHX-f 
7f^fflTFT3 0ll, »S L<«03 (C^bfciO 
ICLDD«jfi*#"3*«. fflUV-^Ml b&tftta 
ft H U-f >^i£ 1 c KT*fi«b©*T*ii*«:ff t>ttv»*7 
ty MifiS»-3TJ:V»U j6**3 a©— 

t;i/775'f>I©TFTTftoTt)J:V». 

JBttTtt. ISX^ y f T F T 3 0 ©y- MI 

*JMWV-*«*1 dRtflMMEFlH' >«fi*l elW 

k 1 m<D&mm u -> > y msb t l fc**, en 

©«^«©3tt'J-^«**l»Ji:T*. *:?i$©ffiait£<£ 

[0084] (» 2 mmmm) #»c, *%■&©.£ 2 iuss 

tt. *2*lfi»*K*lt*. 0 2 ©A- A' SrffiK:*#J6 

-r-5<im©»r®0-e*^. mi \ZTh-t , %,2%im 

88T«. B3fc*LfcSn*i6»ttiH«'©fllJ*S*fc 
ttH«©#flHfflf^SitU -e©I»BJ«#B§T^. 
[0 0 8 5] 0 7ICi3^T, »2HlK9tt«!)«ft3^tt 
iTli, T-^6a' ©ffilttfi^, fi^30 
0' . H*tt{4filJtt@Sr«^^.+«l«7 1 a* fttfKtt 
*MJt7 5' 7 0* ©^H^BckOfeT 

Mlc»2. uni:#na>?j h*-;U8 2 ' \z&Q'r 
-^6a' t«»«V-Affi«l dt*«8lg|Snt*3 
0. a>^^h*-;W8 3' JC^O+^B? 1 a' £& 

6H6*#BHUTtt9!Ufc©tBl*tC v 7 f -^»6 a' 
fcJ:-5rtiBRW*fi*T*J:5lC3tt»«Jil 7 2*«x- 
^86a' ©rtiB«»C»J*anTlvs. -e©ffe©^^»C 
5t»Ttt. E3l3J»&H3**IHbTtt9!UfcaSl^lfi» 

[0 0 8 6] S£oT^2glig»SilCJ;n«, TFT 3 0 
©^**JWtWU a' tt. -t©±**»&*-r5 f -^»6 
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5tM3oo' njcoafcns©-!?, Kv>as#ttt6a* 

#e>n-5. L*>fc\ ^-^^16 a' ©iWciSSftti, 
ft^JRII 1 7 21;:J:i3K«R3n5©T, x-?86a' 
l!c^ttg»«!3 0 0' (lAWT^AW^tcM-r^jg^tt 
tB*it«eo:3, T-?86a' ©fiB-Cfg£-f &f*J®5 

[0 0 8 7] mgm*&w<D±»mm j&u© «t ? t 

SrE8RtX0 9 5:#^bTSi^-rS. ft, 0 8te, TF to 
T7H 1 0Hffl±C*)8Sftfcfi*)SB*t* 
KfcffaSffi 2 0 0>JI# 6.&fc¥ffiBT* 0 , H 9 tt, 0 
8CH-H' 1I0T*5. 

[0 0 8 8] B9l:it»T. TFT7KM10C1 
Ktt. ->-M5 2 jP-tOSKiBra TKtt e>tlT*3 9 , 

#5 2 <Df\m<Dmmz\Z. f-^i6 a KlifcflWSBf 
ft * -f 5 > ^T?««r 5 H t K ± 0 7 s - * « 6 a Sr 
r-S^-^^^KIUifS 1 0 1 KlftiaiBlB&IM?- 1 0 20 
2*5TFT7HM1 0 ©-32l;:itt^Tt£tt'E>nT*3 

Z. t \Z «fc 0 3 a £fg»rr ^ft^lSiKKlUK 1 0 4 

a«, d<D-jaic^i*-r^2 3atc»oTistte>nT^-5. 
©fc&tf. ftSHKlftiHiBSi 0 4ejt««^Tr"bAt*c 

ttt»5*T%>*t». x-^^ffi»)lE]SSl 0 1 £ 

B*£3%ft*l 0 a<D52K»oTi^WCl2?iJLTfc.fc 

jgHTFT7U-T««l 0©^5-iatC«. jBft& 
jj%fiMft 1 0 a ©WWCifctte>nfcft*Hffi»leIg& 1 0 4 30 

m&-otz<Tztb<Dm$i.(D&mi o 5 a^tst* stress. 

£l>Tte, TFT7WSSl0tjttlSllS2 0t©n 

Tm»«K:i*iis£*fc«>©*a#i o 6*mmnx 

fit, @ 9 K^-f <fc 5 Id, 0 8 \Z7F.\s1Zi/—)V 

;f^5 2i;ii3TFT7KSSi oi;@»$tm^. 

[0 0 8 9] ft. TFT7W S« 1 0±Kte, utie. ' 
©x-^HigiSESS 10 1, jtMEttHMSIKS 1 0 4^tt 
SQAT, SS©f-?i6 alCB&fl^filfrft©:^ 5 <o 

[0 0 9 0] «±Hl*»SB9fc*jaLTiftiHUfc*lfi 
J&agT-te, x-*«tSB»@f& 1 0 1 &Cfc££ttK»£lB 

1 04STFT7KIS1 0<O±\Ztg>»&Kt>D\Z. 
flIAtfTAB (Tape Automated bonding) Sffi±tcHS 
SftfcKISfflLS I»C, TFT7HIS1 0©J^S2gB so 
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©&#*7t#Afcf-f-5(B!lRtfTFT7Wa«l 0©ffi» 
7^*itBI*-r-5{IIIC«§-<?. 0iJA«, TNt-K. VA 

(Vertically Aligned) PDLC (Polymer Dis 

persed Liquid Crystal) H*©*^*— K*». J — 
v 'J -^«7-f h*- K/V - v >J — y 5 y 5 K ©B'J 

[0 0 9 1] 6JUK9IL;fc«- 

^£7P^x?:?lCOUTlB§rt-5<> 01011 C©:/ 
D ^ x ©#t^£5K-T¥ of 0T <&•£>. Zl©0{C^$n 

•5«fc-5lc. ynyi^^i ioort»:ll adV>7 
>XI?©fife7yifr£&5 7>7 p :ir:<y hll0 2*?S 
tfibftTI^-S. Z.<D7>zf3-—y hi 1 0 275>£>ttaJ£ 
tt&Sitfttt, l*i«JcE«Snfc3ttOS5-l 1 0 6 
i±y2ft®y<?D'f7i'57-l 1 0 8lC«toTR 

GB©3Mfeic»m$nT, ^Mfetc^-r?>7-f hn* 

;i/"/ 1 0 0 R. lOOGMt/lOOB iZ^tl^timfr 
;CT, 7^f hnj^lOOR, lOOGiicfctf 

i o o b ©&*&&. ±mvtznmMmz&zn%.%¥m 
wtmmx&K), wmmn$:Ati-rzmw®s& 
as) A^tt^^n^R. g, B©Mfem^-e-^n-?niK 
»sn^fe©Tabs.. Bfe©7tii, ioRfi^G 
fitJt«r*t. 3t»3&«fit»©T. ^©*g££i£Oi#> 

fc. AWW>Xl 12 2, U V-V>X\ 1 2 3*J;^ 
fflttl/>Xl 1 2 4*6ft6UU-l/>X*l 12 15: 

[0 0 9 2] $T, 7^f hA'^lOOR. 1 0 0 G. 
1 0 0 Btc£?T-€-ft-?ttSm£*lfc3Mi. ?4i7U<1 
y?7*)XAl 1 1 2l:3*|Sl*^A»n. fl/T, 
uOy<?n^7?7' , JXAl 1 12l:*m, Rfe43 
«fctfBfi©3fctt9 0-«KB*tT3>--#, Gfe©7t«Bji 

-> 1 1 2 0tC«. SWU>X1 1 1 41C t fcoT*7- 

[0 0 9 3] 7-f WWT'lOOR, 100G* 

XTfil 0 0 BK14, y-f ^D-f >yi7 = 7^-1 1 0 8lr«fc 
oT. R^ G. BaftRfiKttJS-rsjfoPAitT*© 

M M^IOOR, 10 0B©@jS^« 
^-f^o-f7^57-l l 1 2lCJ;0S»tL-fcmicSW 
$n«.©tC»L, 7-f hA^7"l o oG(ommmtt<D 
^*SI*^n-5©T, M h/t^lOOR. 10 0B 
Kjc-sa^&fc, 7-fhA*;^l OOGCJ:?)»l: 

[0094] m. &mmmm-e\t. »rfta«2oic * 
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1 Bisii lHWfST* <t 5 CT-f £ n ls>X&J&tiiLT% 
TFT7HIS1 0±©RGBt# 
ftTZ>Wmn®9 aTiZftv-UzSX hmT*?-7J 

*MWI1T*4. jeicsfc, *tfrS«2 0±fc. ft 
JB%>©JB0r*0ffii*1-*T#JI£*frr*£iT. ft© 
x#£f'JflfbT. RGBMIfOtUW ^o-f y£7 

[0095] *%wi$. ±'&vrznffitemizm*>nz>$> 

[01] **W©*l*M#*©«(«fc*8«K*tta 

itsnfcfta*^ iB»«©«MBigttT»*. 2 1 

[@2] sb 1 gft^ttwfcaot^s&iifcfcw-*^-* 2 2 

tt. illll. I3WI»*«»**ftfcTFT7WHS 3 0 

Offi»«-r**»©B*»0¥BHT»*. 5 0 

[03] 120A-A' »rffl0T?$.-5. 

[04] ^l*Jg^S|{r*3tt^±*ii^)lR^TSii!l7t 30 
K&tttU LT^-r T F T 7 V-i S«©H^©¥Si0-e$. 

[0 5] 04©B-B' WBTfciSttSfiftRtfftKWO 

[0 6] 04©B-B' wBtc^^sajta^jtK*© 



[07] sg2ll^s^^^c43^t^0 2©A-A , KffiicM 

[0 8] gMBMB©*«tt¥S«fc*ttaTFT7U-f 

[09] 08©H-H' »rS0Tfe-5. 
[010] :7nS?x**©*WiHT**. 

1 a-¥V#JI 
1 a* -?ir*.MM 
1 b-fi««V-X«« 
1 c-HMWHU-f >«* 
1 d -ft&A V-XtM 
1 e-»«FH >m& 
2- 
3 a 



6 a— x— 
9 a-BSttH* 
1 0-TFT7KI* 
0 c v— IB 



a-T*MBttM 
TFT 



7 0 
7 1 
7 
7 2 
7 3 
7 5 



1 b-*mm 

8 1. 8 2. 8 3. 8 5' 



[0 9] 




^WMWTO —11a 
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(54) OPTOELECTRONIC DEVICE AND PROJECTION TYPE DISPLAY 

(57)Abstract 

PROBLEM TO BE SOLVED: To enhance light resistance and to 
display a high quality image while suppressing the increase of the 
thickness of a light shielding film of an optoelectronic device 
such as a liquid crystal device or the like. 

SOLUTION: On a TFT array substrate (10) of the optoelectronic 
device, pixel electrodes (9a), a TFT (30) connected to the 
electrodes, a data line (6a) which is composed of a light shielding, 
electrically conductive film connected to the TFT and a 
capacitive line (300) which is formed as a laminated layer with 
respect to the data line through an interlayer insulating film (42) 
and includes a main line portion that is extended in the direction 
crossing the data line looking at it in a two-dimensional manner 
are provided. The data line and the main line portion of the 
capacitive line are crossing in a region that is overlapping at least 
the channel region (1'a) of the TFT looking two- dimensionally. 
Thus, the channel region is doubly light shielded. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrooptic material pinched with the substrate of a pair, and the substrate of said pair, 
and the pixel electrode arranged in the shape of a matrix at one [ said ] substrate, The thin film 
transistor electrically connected to said pixel electrode, and the light absorption layer formed in one 
[ said ] substrate at the side which is arranged above said two or more thin film transistors, and faces 
said thin film transistor, The light-shielding film to which the laminating of said thin film transistor and 
the protection-from-light layer formed in the field of the opposite side was carried out, It connects with 
said thin film transistor electrically, and is characterized by having the joint of the channel field of said 
thin film transistor formed in the field with which the crossover field of the data line of the protection- 
from-light nature which intersects said light-shielding film, and said light-shielding film and said data line 
laps. 

[Claim 2] Said light-shielding film is an electro-optic device according to claim 1 characterized by being 
prepared between said data lines and said thin film transistors. 

[Claim 3] Said data line is an electro-optic device according to claim 1 characterized by being prepared 
between said light-shielding films and said thin film transistors. 

[Claim 4] Said data line is an electro-optic device according to claim 3 characterized by having the 
multilayer structure containing more than two-layer. 

[Claim 5] Said data line is an electro-optic device according to claim 4 characterized by carrying out the 

laminating of the light absorption layer to the side which faces said thin film transistor. 

[Claim 6] Said light-shielding film is an electro-optic device according to claim 1 characterized by 

constituting the retention volume with which one electrode was electrically connected to said pixel 

electrode. 

[Claim 7] Said retention volume is an electro-optic device according to claim 6 characterized by having 
the capacity electrode which becomes the side which faces said thin film transistor in said light 
absorption layer, and the capacity electrode of said protection-from-light layer formed through the 
dielectric film to the capacity electrode of said light absorption layer. 

[Claim 8] The capacity electrode of said protection-from-light layer is an electro-optic device according 
to claim 7 characterized by carrying out the laminating of the light absorption layer to the side which 
faces said thin film transistor. 

[Claim 9] Said light-shielding film is an electro-optic device according to claim 1 characterized by 
connecting with the constant potential line of the boundary region located around the pixel viewing area 
by which said pixel electrode has been arranged. 

[Claim 10] The electro-optic device according to claim 1 characterized by having been arranged in the 
shape of a grid under said two or more thin film transistors, having been formed in one [ said ] substrate 
inside the formation field of said top light-shielding film, and equipping it with a wrap bottom light- 
shielding film for the joint of the channel field of said thin film transistor further. 
[Claim 11] Said light absorption layer is an electro-optic device given in claim 1 characterized by 
consisting of silicon film thru/or any 1 term of 10. 

[Claim 12] The projection mold display characterized by having the light source, the light valve which 
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1 

becomes claim 1 thru/or any 1 term of 1 1 with the electro-optic device of a publication, the light guide 
section material which carries out the light guide of the light generated from said light source to said 
light valve, and the incident light faculty material which projects the light modulated with said light valve. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electro-optic device of a 
active-matrix drive method, and belongs to the technical field of the electro-optic device of the format 
especially equipped with the thin film transistor for pixel switching (TFT is called suitably below Thin 
Film Transistor:) into the laminated structure on a substrate. 
[0002] 

[Description of the Prior Art] In the electro-optic device of a TFT active-matrix drive format, if incident 
light is irradiated by the channel field of TFT for pixel switching established in each pixel, a current will 
occur in excitation by light and the property of TFT will change. It becomes important to shade the 
incident light to the channel field and its boundary region of TFT especially, in the case of the electro- 
optic device for the light valves of a projector, since the reinforcement of incident light is high, then, the 
light-shielding film which specifies the opening field of each pixel conventionally established in the 
opposite substrate — or it is constituted so that the starting channel field and its boundary region may 
be shaded with the data line which consists of metal membranes, such as aluminum (aluminum), while 
passing through a TFT top. 

[0003] Moreover, the technique of decreasing the light which carries out incidence to a channel field by 
the light-shielding film formed in JP,9-33944,A from a-Si (amorphous silicon) with a large refractive 
index is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] However, according to the technique which forms a light- 
shielding film on an opposite substrate and a TFT array substrate, the light-shielding film which generally 
has about 0.1 - 0.01% of light transmittance is formed from Ti (titanium) or WSi (tungsten silicide). Or 
according to the technique which serves as a light-shielding film with the data line on a TFT array 
substrate, the light-shielding film which generally has about 0.01% of light transmittance is formed from 
aluminum. On the other hand, the light of the light source of a projector application is about ten M 
(megger) lux. According to research of an invention-in-this-application person, by TFT, the optical 
leakage current of 5 E-1 1 [A] extent arises in about 1000 luxs here, therefore — up to extent which 
generating of the optical leakage current resulting from a slight light which takes for attaining highly- 
minute-izing of an electro-optic device or detailed-ization of a pixel pitch in order to meet a general 
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request called high-definition-izing of a display image in recent years especially, and penetrates this in 
the light-shielding film like ****, i.e., change of transistor characteristics, can check by looking as 
degradation of the image quality on the display screen — actualization stripes — it may be 
unacquainted and there is a trouble. 

[0005] Although it is possible to thicken a light-shielding film and the data line and to raise the 
protection-from-light engine performance as this cure, in having thickened these, in the laminated 
structure on a substrate, stress occurs in the degree of pole and, as for a practice top, various problems 
produce increase of the curvature of a substrate, and the processing time of that membrane formation 
and etching processing etc. 

[0006] Moreover, according to the technique given in JP,9-33944,A, even if it compares the permeability 
of a-Si with Above Ti, WSi, and aluminum etc., it is far high. For this reason, in the light-shielding film 
formed from such a-Si, while attaining highly-minute-izing of an electro-optic device, or detailed-ization 
of a pixel pitch, especially the thing for which the light of the light source of a projector application is 
fully shaded has the trouble of becoming much more difficult. 

[0007] Let it be a technical problem to excel in lightfastness and to offer the electro-optic device in 
which high-definition image display is possible, this invention being made in view of an above-mentioned 
trouble, and suppressing the increment in thickness of a light-shielding film. 
[0008] 

[Means for Solving the Problem] In order that the electro-optic device of this invention may solve the 
above-mentioned technical problem, the substrate of a pair, The electrooptic material pinched with the 
substrate of said pair, and the pixel electrode arranged in the shape of a matrix at one [ said ] substrate, 
The thin film transistor electrically connected to said pixel electrode, and the light absorption layer 
formed in one [ said ] substrate at the side which is arranged above said two or more thin film 
transistors, and faces said thin film transistor, The light-shielding film to which the laminating of said 
thin film transistor and the protection-frorrHight layer formed in the field of the opposite side was 
carried out, It connects with said thin film transistor electrically, and is characterized by having the joint 
of the channel field of said thin film transistor formed in the field with which the crossover field of the 
data line of the protection-from-light nature which intersects said light-shielding film, and said light- 
shielding film and said data line laps. 

[0009] According to the electro-optic device of this invention, the channel field of a thin film transistor 
is shaded by the duplex by the data line of the thin film transistor connected to the pixel electrode 
which consists of electric conduction film of protection-from-light nature since the data line and the 
main track part of a built-in light-shielding film cross at least in the upper part of a channel field, and 
the light-shieidihg film. That is, if the electro-optic device concerned is used towards the side to which 
incident light (for example, incident light in the case of a projector application etc.) carries out incidence 
of the side by which these data lines and light-shielding films have been arranged, the channel field of a 
thin film transistor can be shaded from incident light to a duplex. Therefore, even if it uses the data line 
(for example, it has about 0.1% of transmission) which penetrates light a little by relation with thickness, 
and the light-shielding film (for example, it has about 0.1% of transmission) which similarly penetrates 
light a little by relation with thickness, when both shade to a duplex, very high protection-from-light 
nature (for example, about 0.00001 - 0.000001% of transmission) is obtained. 

[0010] Moreover, the light (namely, return light, such as the rear-face reflected light of the electro-optic 
device concerned and light which outgoing radiation is carried out from other electro-optic devices in 
the projector of the double plate type which constituted two or more electro-optic devices as a light 
valve, and runs through synthetic optical system) which escapes from the side of a thin film transistor 
from a substrate side, and results in the inside of a protection-from-light layer by the light absorption 
layer arranged by said light-shielding film facing said thin film transistor is absorbed by the light 
absorption layer. Therefore, the internal reflection light generated in the inside of the light-shielding film 
concerned can be reduced, raising the protection-from-light engine performance to the incident light 
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which carries out incidence to the external surface of the light-shielding film concerned by preparing the 
light-shielding film of the multilayer structure which contains a light absorption layer in the external 
surface (field turned to reversely [ of a thin film transistor ]) side of a light-shielding film at the inside 
(field suitable for thin film transistor) side of a light-shielding film, including the protection-from-light 
layer which consists of metal membranes, such as aluminum film with a high reflection factor, and Cr film. 
The light which arrives at the channel field of a thin film transistor can be reduced these results. 
[001 1] On the other hand, generally, if such a light-shielding film is stacked not much thickly on a 
substrate, it will add to there being problems, such as causing the curvature of the substrate by stress 
like the above-mentioned. In this kind of electro-optic device if the irregularity and the level difference 
in the maximum upper layer used as the substrate of for example, a pixel electrode are large (the poor 
orientation of liquid crystal — like) — a malfunction — a lifting — easy — it becomes, or if the 
laminated structure on a substrate is not much thick, it will become difficult to take contact with a pixel 
electrode etc. For this reason, since it is not fundamentally desirable to thicken thickness of the light- 
shielding film made and crowded on a substrate or the whole layered product, the configuration of this 
invention as which the protection-from-light engine performance required for a duplex in piles is 
obtained for the thin film to extent from which sufficient protection-from-light engine performance is 
not obtained if independent, and film other than the light-shielding film of dedication is further operated 
also as a light-shielding film is very advantageous. Since the very high protection-from-light engine 
performance is especially needed to powerful incident light, such as a projector application, the 
configuration which shades to a duplex in this way in a crossover part is very effective. 
[0012] And it becomes difficult [ not a light perpendicular to a substrate side but the light of the slant 
which inclined in the direction which met the data line ] to trespass upon the channel field of a thin film 
transistor by existence of the data line, and becomes difficult [ the light of the slant which inclined in 
another side and the direction (namely, direction which intersects the data line) which met the main 
track part of a light-shielding film ] to trespass upon the channel field of a thin film transistor by 
existence of the main track part concerned. And the component perpendicular to a substrate side of 
powerful incident light is main, and the protection-from-light engine performance since it is the light of 
low strength comparatively, in order [ which is accompanied by the internal reflection and the multiple 
echo for example, in an electro-optic device ] to shade the latter, to the extent that the light of such 
slant shades the former is not needed. Therefore, the light which advances aslant to a substrate side is 
shaded anyway by the data line and the light-shielding film very effectively (even if it is one layer). Also 
when powerful incident light is used these results, degradation of the transistor characteristics by the 
optical leak resulting from the incidence to the channel field of the thin film transistor of this incident 
light can be prevented effectively. Furthermore, it also becomes it is possible and possible [ also 
specifying the opening field of each pixel to coincidence (for example, omitting the light-shielding film 
prepared in a traditional opposite substrate) ] to prevent that an optical omission arises in an image 
display field, and a conte lath ratio falls with a protection-from-light layer and the data line. 
[0013] in addition, such protection from light — for example, it becomes possible to carry out by 
approaching a thin film transistor comparatively as compared with the case where the light-shielding film 
prepared in a traditional opposite substrate performs, and the protection-from-light engine performance 
can be raised [ while avoiding that this extends the formation field of a light-shielding film superfluously, 
and ], suppressing the increment in the formation field of the film only for protection from light, or 
thickness without narrowing the non-opening field of each pixel superfluously namely,. 
[0014] Suppressing the increment in thickness of a light-shielding film the above result, property 
degradation by optical leak of a thin film transistor is reduced by high lightfastness, and, moreover, the 
electro-optic device in which high-definition image display with a high contrast ratio is possible is 
realized. 

[0015] In the mode of 1 of the electro-optic device of this invention, said light-shielding film is 
characterized by being prepared between said data lines and said thin film transistors. 
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[0016] According to this mode, since the joint of the channel field of a thin film transistor is first 
covered with a light-shielding film from that upper part and it is further covered by the data line from 
that upper part, the high protection-from-light engine performance is obtained. If constituted especially 
in this way, since a light-shielding film intervenes between the data line and a channel field, the bad 
influence of capacity coupling between the data line and a channel field can be reduced. 
[0017] In other modes of the electro-optic device of this invention, said data, line is characterized by 
being prepared between said light-shielding films and said thin film transistors. 

[0018] In this mode, since the joint of the channel field of a thin film transistor is first covered by the 
data line from that upper part and it is further covered with a light-shielding film from that upper part, 
the high protection-from-light engine performance is obtained. 

[001 9] In this mode, said data line may have the multilayer structure containing more than two-layer. 
[0020] According to such a configuration, the degree of freedom of the ingredient selection for obtaining 
the conductivity needed for the data line, the protection-from-light engine performance (permeability), 
chemical property, thickness, etc. increases. 

[0021] Furthermore in the above-mentioned mode, said data line is characterized by carrying out the 
laminating of the light absorption layer to the side which faces said thin film transistor. 
[0022] In this mode, since the light of the internal reflection in an electro-optic device or a multiple 
echo is absorbed in the light absorption layer of the data line, property degradation by optical leak of a 
thin film transistor can be reduced. 

[0023] In other modes of the electro-optic device of this invention, said light-shielding film is 
characterized by constituting the retention volume with which one electrode was electrically connected 
to said pixel electrode. 

[0024] According to this mode, a light-shielding film can prevent effectively complicating the laminated 
structure and production process on a substrate by making a light-shielding film and storage 
capacitance separately further, suppressing the increment in thickness of a light-shielding film as a 
whole, since it functions also as a pixel potential lateral electrode of not only a protection-from-light 
function but retention volume. 

[0025] Furthermore in the above-mentioned mode, said retention volume is characterized by having the 
capacity electrode which becomes the side which faces said thin film transistor in said light absorption 
layer, and the capacity electrode of said protection-from-light layer formed through the dielectric film to 
the capacity electrode of said light absorption layer. 

[0026] According to this mode, retention volume can prevent effectively not only the function of 
retention volume but complicating the laminated structure and production process on a substrate by 
making light-shielding film ********** separately further, suppressing the increment in thickness of a 
light-shielding film as a whole, since it functions also as protection from light and light absorption. 
[0027] Furthermore in the above-mentioned mode, the capacity electrode of said protection-from-light 
layer is characterized by carrying out the laminating of the light absorption layer to the side which faces 
said thin film transistor. 

[0028] According to this mode, the absorption-ofHight effectiveness of the internal reflection in an 
electro-optic device or a multiple echo can be improved by the light absorption layer prepared in the 
capacity electrode and the capacity electrode of a protection-from-light layer which become in a light 
absorption layer. Moreover, even if light runs through the protection-from-light layer of a capacity 
electrode, it is certainly absorbable in a two-layer light absorption layer. 

[0029] In other modes of the electro-optic device of this invention, said light-shielding film is 
characterized by connecting with the constant potential line of the boundary region located around the 
pixel viewing area by which said pixel electrode has been arranged. 

[0030] According to this mode, since it is dropped on constant potential, the light-shielding film which 
counters a channel field and the data line on a substrate at each can carry out before-it-happens 
prevention of potential fluctuation of the light-shielding film concerned having a bad influence on a 
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channel field. And since such a light-shielding film is dropped on constant potential in a boundary region, 
complicating, in order that the laminated structure in an image display field may drop the light-shielding 
film concerned on constant potential can also prevent it effectively. Especially, if the light-shielding film 
concerned is the same as that of a fixed potential side capacity electrode like the above-mentioned, 
good storage capacitance can be built by dropping on fixed potential. The constant source of potential 
of a positive supply or a negative supply supplied to the circumference drive circuit for driving a thin film 
transistor as a constant source of potential which connects a light-shielding film is sufficient, and the 
constant potential supplied to the counterelectrode of an opposite substrate is also available. 
[0031] In other modes of the electro-optic device of this invention, it is characterized by having been 
arranged in the shape of a grid under said two or more thin film transistors, having been formed in one 
[ said ] substrate inside the formation field of said top light-shielding film, and equipping it with a wrap 
bottom light-shielding film for the joint of the channel field of said thin film transistor further. 
[0032] Thus, if constituted, by the bottom light-shielding film, protection from light to the return light 
which comes from the thin film transistor bottom can be performed, and protection from light can be 
performed from the upper and lower sides of a thin film transistor. In addition, a bottom protection- 
from-light layer may also drop a bottom light-shielding film on constant potential in a boundary region 
that what is necessary is just to constitute from the metal simple substance containing at least one of 
refractory metals, such as Ti, Cr, W, Ta, Mo, and Pb, an alloy, metal silicide, a polysilicon side, and a 
thing that carried out the laminating of these. 

[0033] Said light absorption layer may consist of silicon film in the mode in which the built-in light- 
shielding film or the data line mentioned above contains a light absorption layer. 

[0034] Thus, if constituted, the internal reflection in a built-in light-shielding film or the data line can be 
reduced by the light absorption layer which consists of silicon film. As silicon to apply, any of polish 
recon, an amorphous silicon, and single crystal silicon are sufficient. If the channel field of a thin film 
transistor is especially constituted from silicon film, since a light absorption layer will absorb the light of 
the frequency component which tends to be absorbed by this channel field, it is convenient. 
[0035] It is characterized by equipping the projection mold indicating equipment of this invention with 
the light source, the light valve which becomes with the electro-optic device of this invention, the light 
guide section material which carries out the light guide of the light generated from said light source to 
said light valve, and the incident light faculty material which projects the light modulated with said light 
valve, in order to solve the above-mentioned technical problem. 

[0036] According to this mode, since generating of optical leak of the thin film transistor in an electro- 
optic device can be prevented, a high-definition image can be projected. 

[0037] In addition, the so-called bottom gate mold located in the channel field bottom is sufficient as 
the gate electrode with which the so-called top gate mold located in the channel field bottom is 
sufficient as the gate electrode which consists of a part of scanning line with an electrode, and it 
consists of a part of scanning line as a thin film transistor concerning this invention. Moreover, the 
upper part of the scanning line or a lower part is sufficient also as the location between layers of a pixel 
electrode on a substrate. 

[0038] Such an operation and other gains of this invention are made clear from the gestalt of the 

operation explained below. 

[0039] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. The following operation gestalten apply the electro-optic device of this invention to liquid 
crystal equipment. 

[0040] (The 1 st operation gestalt) The configuration of the electro-optic device in the 1 st operation 
gestalt of this invention is first explained with reference to drawing 3 from drawing 1 . Drawing 1 is equal 
circuits, such as various components in two or more pixels formed in the shape of [ which constitutes 
the image display field of an electro-optic device ] a matrix, and wiring. Drawing 2 is a top view of two or 
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more pixel groups where the TFT array substrate with which the data line, the scanning line, a pixel 
electrode, etc. were formed adjoins each other. Drawing 3 is the A- A' sectional view of drawing 2 . In 
addition, in order to make each class and each part material into the magnitude of extent which can be 
recognized on a drawing, scales are made to have differed for each class or every each part material in 
drawing 3 . 

[0041] In drawing 1 , TFT30 for carrying out switching control of pixel electrode 9a and the pixel 
electrode 9a concerned, respectively is formed in two or more pixels formed in the shape of [ which 
constitutes the image display field of the electro-optic device in this operation gestalt ] a matrix, and 
data-line 6a to which a picture signal is supplied is electrically connected to the source concerned of 
TFT30. The picture signals S1, S2, — , Sn written in data-line 6a may be supplied to line sequential, and 
you may make it supply them to this order for every group to two or more data-line 6a which adjoin 
each other. Moreover, scanning-line 3a is electrically connected to the gate of TFT30. and it consists of 
predetermined timing so that the scan signals G1, G2. — , Gm may be impressed to scanning-line 3a in 
pulse line sequential at this order. It connects with the drain of TFT30 electrically, and pixel electrode 
9a writes in the picture signals S1, S2, — , Sn supplied from data-line 6a in TFT30 which is a switching 
element when only a fixed period closes the switch to predetermined timing. Fixed period maintenance 
of the picture signals S1, S2, — , Sn of the predetermined level written in the liquid crystal as an 
example of electrooptic material through pixel electrode 9a is carried out between the 
counterelectrodes (it mentions later) formed in the opposite substrate (it mentions later). When the 
orientation and order of molecular association change with the voltage levels impressed, liquid crystal 
modulates light and enables a gradation display. The transmission to incident light decreases according 
to the electrical potential difference impressed in the unit of each pixel when it was in no MARI White 
mode, if it is in NOMA reeve rack mode, the transmission to incident light will be increased according to 
the electrical potential difference impressed in the unit of each pixel, and light with the contrast 
according to a picture signal will carry out outgoing radiation from an electro-optic device as a whole. 
Here, in order to prevent the held picture signal leaking, storage capacitance 70 is added to the liquid 
crystal capacity and juxtaposition which are formed between pixel electrode 9a and a counterelectrode. 
[0042] In drawing 2 , on the TFT array substrate of an electro-optic device, two or more transparent 
pixel electrode 9a (the profile is shown by dotted-line section 9a') is prepared in the shape of a matrix, 
and data-line 6a and scanning-line 3a are prepared respectively along the boundary of pixel electrode 9a 
in every direction. 

[0043] Moreover, scanning-line 3a is arranged so that channel field 1a' shown in the slash field of a Fig. 
Nakamigi riser among semi-conductor layer 1a may be countered, and scanning-line 3a functions as a 
gate electrode (with this operation gestalt, especially scanning-line 3a is broadly formed in the part used 
as the gate electrode concerned). Thus, TFT30 for pixel switching by which opposite arrangement of the 
scanning-line 3a was carried out as a gate electrode is formed in the crossing part of scanning-line 3a 
and data-line 6a at channel field 1a', respectively. In addition, scanning-line 3a may use silicon film, such 
as polish recon, an amorphous silicon, and single-crystal-silicon film, a polycide, and silicide. 
[0044] As shown in drawing 2 and drawing 3 , especially with this operation gestalt, storage capacitance 
70 is formed by carrying out opposite arrangement of junction layer 71a as a pixel potential side 
capacity electrode connected to high concentration drain field 1e (and pixel electrode 9a) of TFT30, and 
a part of capacity line 300 as a fixed potential side capacity electrode through a dielectric film 75. 
Junction layer 71a as a pixel potential side capacity electrode consists of conductive polish recon film 
etc. The capacity line 300 as a fixed potential side capacity electrode consists of multilayers by which 
laminating formation of the 1st film 72 which consists of silicon film which consists of the conductive 
polish recon film and a conductive amorphous substance, and a single crystal, and the 2nd film 73 which 
consists of metal silicide film containing a refractory metal etc. was carried out. 
[0045] This storage capacitance is functioning as a light-shielding film. It has a function as a light 
absorption layer by which junction layer 71a which consists of polish recon film etc. had high light 
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absorption nature, and has been arranged between the 2nd film 73 and TFT30 as compared with the 2nd 
film 73. Moreover, the capacity line 300 functions as a light-shielding film by itself, the 1st film 72 which 
consists of polish recon film etc. has a function as a light absorption layer arranged between the 2nd 
film 73 and TFT30, and the 2nd film 73 which consists of metal silicide film containing a refractory metal 
etc. has a function as a protection-from-light layer which shades TFT30 from incident light in a TFT30 
top. That is, the light from an incident light side is shaded by the 2nd film 73, and the light which entered 
between the 2nd film 73 and TFT30 is absorbed by junction layer 71a and the 1st film 72. 
[0046] The capacity line 300 was seen superficially and the part which laps with TFT30 from this main 
track part has projected it under drawing 2 Nakagami including the main track part extended in the 
shape of a stripe along with scanning-line 3a. And TFT30 on the TFT array substrate 10 is arranged to 
the field to which data-line 6a extended to the lengthwise direction in drawing 2 , respectively and the 
capacity line 300 extended in the longitudinal direction in drawing 2 , respectively cross. That is, TFT30 
is seen from an opposite substrate side, and is covered with the duplex by data-line 6a and example 
slack capacity line 300 of a built-in light-shielding film. And by data-line 6a and the capacity line 300 
which carry out a phase crossover in this way, it sees superficially, the grid-like protection-from-light 
layer is constituted, and the opening field which is each pixel is specified. 

[0047] On the other hand, bottom light-shielding film 1 1a is prepared in the TFT30 bottom on the TFT 
array substrate 10 in the shape of a grid. 

[0048] Similarly with this operation gestalt, especially the formation field of grid-like bottom light- 
shielding film 1 1a is located in the formation field of the protection-from-light layer (namely, the 
capacity electrode 300 and data-line 6a) of the shape top of a grid (that is, it is formed somewhat small 
and bottom light-shielding film 1 1a is formed more narrowly than the width of face of the capacity line 
300 and data-line 6a). And channel field 1a of TFT30 is located including a joint with the low 
concentration source field 1b and low concentration drain field 1c (namely, LDD field) in the crossover 
field of bottom light-shielding film 1 1a of the shape of such a grid (to therefore, inside of the crossover 
field of a grid-like top light-shielding film). 

[0049] The 2nd film 73 and bottom light-shielding film 11a which constitute an example of these 
protection-from-light layers consist of the metal simple substance containing at least one of refractory 
metals, such as Ti, Cr, W, Ta, Mo, and Pb, an alloy, metal silicide, a polysilicon side, a thing that carried 
out the laminating of these, respectively. Or the metal which are not refractory metals, such as 
aluminum, may be used. 

[0050] Moreover, an example slack capacity line 300 of the built-in light-shielding film which comes to 
contain such 2nd film 73 has multilayer structure, since the 1st film 72 is conductive polish recon film, it 
is not necessary to form from a conductive ingredient about the 2nd film 73 to apply but, and if not only 
the 1st film 72 but the 2nd film 73 is formed from the electric conduction film, it can carry out [ low 
**** ]-izing of the capacity line 300 more. 

[0051] Moreover, in drawing 3 , the dielectric film 75 arranged between junction layer 71a as a capacity 
electrode and the capacity line 300 consists of silicon oxide film, such as comparatively thin HTO film of 
about 5-200nm of thickness, and LTO film, a silicon nitride film, nitriding oxide films, etc. and those 
cascade screens. As long as membranous dependability is fully acquired from a viewpoint which 
increases storage capacitance 70, a dielectric film 75 is so good that it is thin. 

[0052] The 1st film 72 which it not only functions as a light absorption layer, but constitutes a part of 
capacity line 300 consists of silicon film which consists of the polish recon film of 50nm - about 150nm 
of thickness or an amorphous substance, and a single crystal. Moreover, the 2nd film 73 which it not 
only functions as a protection-from-light layer, but constitutes a part of other capacity lines 300 
consists of tungsten silicide film of about 150nm of thickness. Thus, degradation of a dielectric film 75 
can be prevented by constituting the 1st film 72 arranged at the side which touches a dielectric film 75 
from polish recon film, and constituting junction layer 71a which touches a dielectric film 75 from polish 
recon film. For example, if the configuration in which the metal silicide film is temporarily contacted to a 
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dielectric film 75 is taken, metals, such as heavy metal, will enter into a dielectric film 75, and the engine 
performance of a dielectric film 75 will be degraded. Furthermore, since the quality of a dielectric film 75 
will be raised without putting in a photoresist process after formation of a dielectric film 75 if the 
capacity line 300 is formed continuously in case such a capacity line 300 is formed on a dielectric film 
75, it becomes possible to form the dielectric film 75 concerned thinly, and, finally storage capacitance 
70 can be increased. 

[0053] As shown in drawing 2 and drawing 3 , data-line 6a is connected to junction layer 71b for trunk 
connection through the contact hole 81, and junction layer 71b is further connected to 1d of high 
concentration source fields electrically through the contact hole 82 among semi-conductor layer 1a 
which consists of polish recon film. In addition, coincidence formation of the junction layer 71b is carried 
out from the same film as junction layer 71a with many functions mentioned above. 

[0054] Moreover, it is installed in the perimeter from the image display field where pixel electrode 9a has 
been arranged, it connects with the constant source of potential electrically, and let the capacity line 
300 be fixed potential. The constant source of potential of a positive supply or a negative supply 
supplied to the data-line drive circuit (it mentions later) which controls the sampling circuit which 
supplies the scanning-line drive circuit (it mentions later) and picture signal for supplying the scan signal 
for driving TFT30 to scanning-line 3a as a starting constant source of potential to data-line 6a is 
sufficient, and the constant potential supplied to the counterelectrode 21 of the opposite substrate 20 
is also available. Furthermore, in order to avoid that the potential fluctuation does a bad influence to 
TFT30 also about bottom light-shielding film 11a, it is good to install in the perimeter from an image 
display field, and to connect with the constant source of potential like the capacity line 300. 
[0055] Pixel electrode 9a is electrically connected to high concentration drain field 1e among semi- 
conductor layer 1a through contact holes 83 and 85 by relaying junction layer 71a. namely, — this 
operation gestalt — junction layer 71a — the function as a pixel potential side capacity electrode of 
storage capacitance 70, and the function as a light absorption layer — in addition, the function which 
carries out trunk connection of the pixel electrode 9a to TFT30 is achieved. Thus, if the junction layers 
71a and 71b are used as a junction layer, even if the distance between layers is long to 1000nm - about 
2000nm, between both is comparatively connectable good in two or more in-series contact holes of a 
minor diameter, avoiding the technical difficulty which connects between both in one contact hole, it 
becomes possible [ raising a pixel numerical aperture ], etching at the time of contact hole puncturing 
runs, and it is useful also to prevention. 

[0056] The electro-optic device is equipped with the transparent TFT array substrate 1 0 and the 
transparent opposite substrate 20 by which opposite arrangement is carried out at this in drawing 2 and 
drawing 3 . The TFT array substrate 10 consists of for example, a quartz substrate, a glass substrate, 
and a silicon substrate, and the opposite substrate 20 consists of a glass substrate or a quartz 
substrate. 

[0057] It sees in the TFT array substrate 10 superficially, and grid-like slot 10cv is dug in it (the bottom 
of drawing 2 Nakamigi is shown by the slash field of **). Wiring, a component, etc. of scanning-line 3a, 
data-line 6a, and TFT30 grade are embedded in this slot 10cv. The level difference between the field 
where wiring, a component, etc. exist, and the field not existing is eased by this, and a poor image, such 
as poor orientation of the liquid crystal which finally originated in the level difference, can be reduced. 
[0058] As shown in drawing 3 , pixel electrode 9a is prepared in the TFT array substrate 10, and the 
orientation film 16 with which predetermined orientation processing of rubbing processing etc. was 
performed is formed in the bottom. Pixel electrode 9a consists of transparent conductive film, such as 
for example, ITO (Indium Tin Oxide) film. Moreover, the orientation film 16 consists of organic film, such 
as for example, polyimide film. 

[0059] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 
is formed, and the orientation film 22 with which predetermined orientation processing of rubbing 
processing etc. was performed is formed in the bottom. A counterelectrode 21 consists of transparent 
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conductive film, such as for example, ITO film. Moreover, the orientation film 22 consists of organic film, 
such as polyimide film. 

[0060] You may make it prepare the light-shielding film of the shape of the shape of a grid, and a stripe 
in the opposite substrate 20. It can prevent more certainly that the incident light from the opposite 
substrate 20 side invades into channel field 1a\ low concentration source field 1b, and low concentration 
drain field 1c by the light-shielding film on the opposite substrate 20 concerned with the capacity line 
300 and data-line 6a which constitute a protectionHrom-light layer from taking such a configuration like 
the above-mentioned, furthermore, the field where incident light is irradiated to the light-shielding film 
on such an opposite substrate 20 at least — high — it serves to prevent the temperature rise of an 
electro-optic device by forming by the film [ **** ]. In addition, in this way, the light-shielding film on 
the opposite substrate 20 is formed so that it may be located inside the protection-from-light layer 
which sees superficially preferably and consists of a capacity line 300 and data-line 6a. Thereby, the 
effectiveness of such protection from light and temperature rise prevention is acquired by the light- 
shielding film on the opposite substrate 20, without lowering the numerical aperture of each pixel. 
[0061] Thus, between the TFT array substrates 10 and the opposite substrates 20 which have been 
arranged so that pixel electrode 9a and the counterelectrode 21 which were constituted may meet, the 
liquid crystal which is an example of electrooptic material is enclosed with the space surrounded by the 
below-mentioned sealant, and the liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a 
predetermined orientation condition with the orientation film 16 and 22 in the condition that the electric 
field from pixel electrode 9a are not impressed. The liquid crystal layer 50 consists of liquid crystal 
which mixed the pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a 
photo-setting resin or thermosetting resin in order that a sealant may stick the TFT array substrate 10 
and the opposite substrate 20 around those, and gap material, such as glass fiber for making distance 
between both substrates into a predetermined value or a glass bead, is mixed. 
[0062] Furthermore, the substrate insulator layer 12 is formed in the bottom of TFT30 for pixel 
switching. The substrate insulator layer 12 has the function to prevent change of the property of TFT30 
for pixel switching with the dry area at the time of polish of the front face of the TFT array substrate 10, 
the dirt which remains after washing, by being formed all over the TFT array substrate 10 besides the 
function which carries out layer insulation of TFT30 from bottom light-shielding film 1 1a. 
[0063] In drawing 3 TFT30 for pixel switching It has LDD (Lightly Doped Drain) structure. Channel field 
1a' of semi-conductor layer 1a in which a channel is formed of the electric field from scanning-line 3a 
and concerned scanning-line 3a, 1d list of high concentration source fields of low concentration source 
field 1b of the insulating thin film 2 containing the gate dielectric film with which scanning-line 3a and 
semi-conductor layer 1a are insulated, and semi-conductor layer 1a and low concentration drain field 1c, 
and semi-conductor layer 1a is equipped with high concentration drain field 1e. 

[0064] On scanning-line 3a, the 1st interlayer insulation film 41 with which the contact hole 83 which 
leads to the contact hole 82 and high concentration drain field 1e which lead to 1d of high concentration 
source fields was punctured respectively is formed. 

[0065] On the 1st interlayer insulation film 41, the capacity line 300 is formed at junction layer 71a and 
71b list, and the 2nd interlayer insulation film 42 with which the contact hole 81 and contact hole 85 
which lead to the junction layers 71a and 71b, respectively were punctured respectively is formed on 
these. 

[0066] In addition, with this operation gestalt, activation of the ion poured into the polish recon film (or 
silicon layer which consists of amorphous silicon and single crystal silicon) which constitutes semi- 
conductor layer 1a and scanning-line 3a may be attained by performing 1000-degree C baking to the 1st 
interlayer insulation film 41. On the other hand, you may make it aim at relaxation of the stress 
produced near the interface of the capacity line 300 by not performing such baking to the 2nd interlayer 
insulation film 42. 

[0067] Data-line 6a is formed on the 2nd interlayer insulation film 42, and the 3rd interlayer insulation 
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film 43 with which the contact hole 85 which leads to junction layer 71a was formed is formed on these. 
Pixel electrode 9a is prepared in the top face of the 3rd interlayer insulation film 43 constituted in this 
way. 

[0068] According to this operation gestalt constituted as mentioned above, if incident light tends to 
carry out incidence channel field 1a* of TFT30, and near the from the opposite substrate 20 side, it will 
shade by example slack capacity line 300 (especially the 2nd film 73) of data-line 6a and a built-in light- 
shielding film. On the other hand, from the TFT array substrate 10 side, if return light tends to carry out 
incidence channel field 1a' of TFT30, and near the It shades by bottom light-shielding film 1 1a (in 
combining two or more electro-optic devices by the projector for the color displays of a double plate 
type etc. through prism etc. and constituting one optical system especially), since the return light which 
consists of an incident light part which runs through prism etc. from other electro-optic devices is 
powerful, it is effective. . 

[0069] For example, in separating the distance between layers from TFT30 on the near front face facing 
the inside 30 of the 2nd film which consists of a comparatively high refractory metal of the data-line 6a 
and the reflection factor which consist of slanting incident light and slanting aluminum film of a high 
reflection factor like the light-shielding film on the opposite substrate 20, i.e., TFT, and shading on it 
internal reflection light, multiple echo light, etc. which are generated when a slanting return light carries 
out incidence, the protectioh-from-light effectiveness is low. 

[0070] Compared with this, with the 1st operation gestalt, TFT30 can be shaded by bottom light- 
shielding film 1 1a in the capacity line 300 and data-line 6a list which can be arranged so that the 
distance between layers over semi-conductor layer 1a may become comparatively small. Moreover, 
absorption removal of internal reflection light, the multiple echo light, etc. is carried out by the 1 st film 
72 as a light absorption layer, and junction layer 71a. These results, most things which the property of 
TFT30 deteriorates by optical leak are lost, and very high lightfastness is acquired with the electro- 
optic device concerned. 

[0071] With this operation gestalt, especially the 1st film 72 as a light absorption layer and junction layer 
71a It consists of conductorHzed polish recon film (or silicon film, such as an amorphous silicon). Since 
it consists of polish recon film (or silicon film, such as an amorphous silicon) of a non dope or the 
channel field also doped P, B, As, etc. for threshold voltage Vth control The light absorption layer 
concerned has the light absorption property similar to the light absorption properties (frequency 
dependent etc.) in a channel field, or same. Therefore, since the absorption removal of the light can be 
carried out by the 1st film 72 and junction layer 71a focusing on the frequency component which causes 
optical leak by being absorbed by channel field 1a\ it is convenient. That is, the light absorption nature 
effectiveness is heightened by forming a TFT channel and a light absorption layer at the same charge of 
a principal member. 

[0072] Since data-line 6a and an example slack capacity line 300 of a built-in light-shielding film cross 
in the upper part of TFT30 according to the electro-optic device of the 1 st operation gestalt as 
explained above, TFT30 is shaded by the duplex by these. Even if it uses the data line which consists of 
aluminum film which follows, for example, has about 0.1% of transmission, and the capacity line 300 
containing the 2nd film 73 which consists of refractory metal film with about 0.1% of transmission, when 
both shade to a duplex, about 0.00001 - 0.000001% of very high transmission is obtained. And it is very 
advantageous, when not thickening the laminated structure on the TFT array substrate 10 and 
simplifying the structure, since data-line 6a which obtains the protection-from-light engine performance 
required for a duplex in piles for thin data-line 6a and the capacity line 300 to extent from which 
sufficient protection-from-light engine performance is not obtained, and has many functions other than 
protection from light further, and the capacity line 300 are used as a light-shielding film if independent in 
this way. Furthermore, the light which can shade not a light perpendicular to a substrate side but the 
light which inclines in the direction (it is a lengthwise direction at drawing 2 ) in alignment with data-line 
6a, and goes to channel field 1a f of TFT30 aslant by data-line 6a, inclines in the direction (it is a 
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longitudinal direction at drawing 2 ) which met the main track part of the capacity line 300, and goes to 
channel field 1a 1 of TFT30 aslant can be shaded in the main track part concerned. 
[0073] Especially with this operation gestalt, the laminating of the example slack capacity line 300 of a 
built-in light-shielding film is carried out below data-line 6a. That is, since the capacity line 300 made 
into constant potential intervenes between data-line 6a and channel field 1a\ the bad influence of 
capacity coupling between data-line 6a and channel field 1a 1 can be reduced. 
[0074] Next, with reference to drawing 4 and drawing 6 , explanation is further added about the 
protection from light and light absorption in this operation gestalt. It is the graph-top view which 
extracts grid-like bottom light-shielding film 1 1a independently in the top light-shielding film of the 
shape of a grid which consists of data-line 6a and the capacity line 300, and a list, and expands, and is 
shown, and drawing 5 and drawing 6 are the graph-sectional views showing the situation of the 
protection from light and light absorption in the B-B' cross section of drawing 4 . [ in / here / in drawing 
4 / an image display field ] 

[0075] As shown in drawing 4 , with this operation gestalt, the non-opening field of each pixel is 
prescribed in the shape of a grid by the protection-from-light layer which mainly consists of a capacity 
line 300 and data-line (it can set in part where capacity line 300 has broken off to formation of contact 
holes 81 and 82) 6a. Therefore, it can prevent effectively that an optical omission arises and a conte 
lath ratio falls by these capacity lines 300 and data-line 6a. 

[0076] These capacity lines 300 and data-line 6a exist in TFT30 bottom in the shape of a grid, bottom 
light-shielding film 11a arranged in the shape of a grid at the TFT30 bottom exists, and the formation 
field of bottom light-shielding film 11a is located here in the formation field of the protection-fronrHight 
layer of the shape of a grid which consists of a capacity line 300 and data-line 6a. 
[0077] Therefore, as shown in drawing 5 , to the incident light L1 which carries out incidence, the 2nd 
film 73 of the capacity line 300 and data-line 6a function as a protection-from-light layer from the 
bottom (namely, incidence side of incident light) in the electro-optic device concerned. Therefore, it can 
prevent that such incident light L1 reaches TFT30. Furthermore, since bottom light-shielding film 11a is 
formed somewhat smaller than a protection-from-light layer (namely, the 2nd film 73 and data-line 6a of 
the capacity line 300) with the bottom, the component of the slant contained in incident light L1 
escapes from the side of an upper protection-from-light layer (the capacity line 300 and data-line 6a), 
and generating of the internal reflection light by reflecting by the inside of bottom light-shielding film 11a 
or multiple echo light is also reduced. 

[0078] On the other hand, as shown in drawing 6 , to the return light L2 which carries out incidence, 
bottom light-shielding film 11a functions as a protection-from-light layer from the bottom (namely, 
outgoing radiation side of incident light) in the electro-optic device concerned. Therefore, it can prevent 
that such a return light L2 reaches TFT30. Here, since bottom light-shielding film 1 1a is formed 
somewhat smaller than a protection-from-light layer (namely, the 2nd film 73 and data-line 6a of the 
capacity line 300) with the bottom, a part of component of the slant contained in the return light L2 
escapes from the side of bottom protection-from-light layer 1 1a, and it progresses toward the inside 
(especially inside of the capacity line 300) of a protection-from-light layer with the bottom, however, 
between a protection-from-light layer (namely, the 2nd film 73 and data-line 6a of the capacity line 300) 
with the bottom, and TFT30 Since a light absorption layer (namely, the 1st film 72 and junction layer 71a 
of the capacity line 300) exists Thus, absorption removal of the internal reflection light L3 and the 
multiple echo light L4 by the component concerning the component list of the slant contained in the 
return light L2 reflecting by the inside of an upper protection-from-light layer (namely, the 2nd film 73 
and data-line 6a of the capacity line 300) is carried out by the light absorption layer. 
[0079] In addition, a light absorption layer may be prepared also in the inside of bottom light-shielding 
film 11a. Thus, if constituted, absorption removal will be attained in the light absorption layer concerned 
in the incident light of the slant which reaches the inside of bottom light-shielding film 11a, and the 
internal reflection light or multiple echo light resulting from this. 
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[0080] Suppressing thickness increase of the light-shielding film for shading TFT30 as much as possible 
according to this operation gestalt the above result, by raising lightfastness, the property change by 
optical leak of TFT30 for pixel switching can be reduced, and, finally the bright image display high- 
definition [ high and ] of a contrast ratio becomes possible. 

[0081] Although the configuration which uses the capacity line 300 containing the fixed potential lateral 
electrode of storage capacitance 70 as a built-in light-shielding film is adopted with the operation 
gestalt explained above, it is also possible to constitute the pixel potential lateral electrode of storage 
capacitance 70 as a built-in light-shielding film, or it is also possible to constitute the junction layer 
which carries out trunk connection of pixel electrode 9a and TFT30 as a built-in light-shielding film. 
What is necessary is just to form a pixel potential side capacity electrode or a junction layer from 
conductive light-shielding films, such as refractory metal film, in any case. 

[0082] By carrying out the laminating of many conductive layers with the operation gestalt explained 
above, as shown in drawing 3 Although it is easing by digging slot 10cv to the TFT array substrate 10, 
that a level difference arises to the field in alignment with data-line 6a and scanning-line 3a in the 
substrate side (namely, front face of the 3rd interlayer insulation film 43) of pixel electrode 9a Change 
into this or, in addition, the substrate insulator layer 12, the 1st interlayer insulation film 41, the 2nd 
interlayer insulation film 42, and the 3rd interlayer insulation film 43 are trenched. By embedding wiring 
and the TFT30 grade of data-line 6a etc., may perform flattening processing and grinding the level 
difference of the top face of the 3rd interlayer insulation film 43 or the 2nd interlayer insulation film 42 
by CMP (Chemical Mechanical Polishing) processing etc. — or the flattening processing concerned may 
be performed by forming in Taira and others using organic [ SOG ]. 

[0083] Furthermore, although TFT30 for pixel switching has LDD structure with the operation gestalt 
explained above as preferably shown in drawing 3 , you may be TFT of the self aryne mold which may 
have the offset structure which does not drive an impurity into low-concentration source field 1b and 
low-concentration drain field 1 c, drives in an impurity by high concentration by using as a mask the gate 
electrode which consists of a part of scanning-line 3a, and forms the high-concentration source and a 
drain field in self align. Moreover, although considered as the single gate structure which has arranged 
one gate electrode of TFT30 for pixel switching among 1d [ of high concentration source fields ], and 
high concentration drain field 1e with this operation gestalt, two or more gate electrodes may be 
arranged among these. Thus, if TFT is constituted above the dual gate or the triple gate, the optical 
leakage current of a joint with a channel, the source, and a drain field can be prevented, and the current 
at the time of OFF can be reduced. 

[0084] (The 2nd operation gestalt) Next, the 2nd operation gestalt of this invention is explained with 
reference to Fig. 7. Drawing 7 is the sectional view [ in / here / the 2nd operation gestalt ] of the part 
corresponding to the A-A' cross section of drawing 2 . Moreover, with the 2nd operation gestalt shown 
in drawing 7 , the same reference mark is given to the same component as the 1st operation gestalt 
shown in drawing 3 , and the explanation is omitted. 

[0085] drawing 7 — setting — the — two — operation — a gestalt — an electro-optic device — **** 

— the data line — six — a — ' — a laminating — a location — capacity — a line — 300 — ' — a pixel 

— potential — a lateral electrode — serving — junction — a layer — 71 — a — ' — and — a 
dielectric film — 75 — ' — from — becoming — storage capacitance — 70 — ' — a laminating — a 
location — the bottom — it is . In connection with this, 1d of high concentration source fields is 
connected with data-line 6a' by contact hole 82\ and junction layer 71a' and a high concentration drain 
field are connected by contact hole 83*. And the same with having explained with reference to drawing 6 
from drawing 4 , the light absorption layer 1 72 is formed in the inside side of data-line 6a' so that the 
internal reflection by data-line 6a' may be reduced. About other configurations, it is the same as that of 
the 1st operation gestalt explained with reference to drawing 3 from drawing 1 . 

[0086] Therefore, according to the 2nd operation gestalt, since channel field 1a' of TFT30 is first 
covered with data-line 6a from the upper part and it is further covered with example slack capacity line 
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300' of a built-in light-shielding film from the upper part, the high protection-from-light engine 
performance is obtained. And it can reduce the internal reflection light generated in the inside of data- 
line 6a\ raising the protection-from-light engine performance to the incident light which carries out 
incidence to data-line 6a 1 or capacity line 300\ since the light which results in the inside of data-line 6a' 
is absorbed by the light absorption layer 1 72. 

[0087] (The whole electro-optic device configuration) The whole electro-optic device configuration in 
each operation gestalt constituted as mentioned above is explained with reference to drawing 8 and 
drawing 9 . In addition, drawing 8 is the top view which looked at the TFT array substrate 1 0 from the 
opposite substrate 20 side with each component formed on it, and drawing 9 is the H-H' sectional view 
of drawing 8 R> 8. 

[0088] In drawing 9 , on the TFT array substrate 10, the sealant 52 is formed along the edge and the 
light-shielding film 53 as a frame which specifies the circumference of image display field 10a is formed 
in parallel to the inside. The data-line drive circuit 101 and the external circuit connection terminal 102 
which drive data-line 6a by supplying a picture signal to data-line 6a to predetermined timing are 
prepared in the field of the outside of a sealant 52 along with one side of the TFT array substrate 10, 
and the scanning-line drive circuit 104 which drives scanning-line 3a is formed along with two sides 
which adjoin this one side by supplying a scan signal to scanning-line 3a to predetermined timing. If the 
scan signal delay supplied to scanning-line 3a does not become a problem, the thing only with one side 
sufficient [ the scanning-line drive circuit 104 ] cannot be overemphasized. Moreover, the data-line 
drive circuit 101 may be arranged on both sides along the side of image display field 10a. Furthermore, 
two or more wiring 105 for connecting between the scanning-line drive circuits 104 established in the 
both sides of image display field 10a is formed in one side in which the TFT array substrate 10 remains. 
Moreover, in at least one place of the corner section of the opposite substrate 20, the flow material 106 
for taking a flow electrically between the TFT array substrate 10 and the opposite substrate 20 is 
formed. And as shown in drawing 9 , the opposite substrate 20 with the almost same profile as the 
sealant 52 shown in drawing 8 has fixed to the TFT array substrate 10 by the sealant 52 concerned. 
[0089] In addition, on the TFT array substrate 1 0, the inspection circuit for inspecting the sampling 
circuit which impresses a picture signal to two or more data-line 6a to predetermined timing, the 
precharge circuit which precedes the precharge signal of a predetermined voltage level with a picture 
signal, and supplies it to two or more data-line 6a respectively, the quality of the electro-optic device 
concerned at the manufacture middle or the time of shipment, a defect, etc. in addition to these data- 
line drive circuits 101 and scanning-line drive circuit 104 grade etc. may be formed. 
[0090] You may make it connect with LSI for a drive mounted on the TAB (Tape Automated bonding) 
substrate instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on 
the TFT array substrate 10 electrically and mechanically through the anisotropy electric conduction film 
prepared in the periphery of the TFT array substrate 10 with the operation gestalt explained with 
reference to drawing 9 from drawing 1 above. Moreover, according to the exception of modes of 
operation, such as TN mode, VA (Vertically Aligned) mode, and PDLC (Polymer Dispersed Liquid Crystal) 
mode, and the no MARI White mode / NOMA reeve rack mode, a polarization film, a phase contrast film, 
a polarizing plate, etc. are respectively arranged in a predetermined direction at the side in which the 
outgoing radiation light of the side in which the incident light of the opposite substrate 20 carries out 
incidence, and the TFT array substrate 10 carries out outgoing radiation. 

[0091] (Application of an electro-optic device) The electro-optic device in each operation gestalt 
explained above is applicable to a projector. The projector using the electro-optic device mentioned 
above as a light valve is explained. Drawing 10 is the top view showing the configuration of this projector. 
As shown in this drawing, the lamp unit 1 102 which consists of sources of the white light, such as a 
halogen lamp, is formed in the projector 1 1 00 interior. It is separated into the three primary colors of 
RGB by the mirror 1 106 of three sheets and the dichroic mirror 1 108 of two sheets which have been 
arranged inside, and the incident light injected from this lamp unit 1 102 is led to the light valves 100R, 
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100G, and 100B corresponding to each primary color, respectively. Here, it drives, respectively with the 
primary signal of R, G, and B which are supplied from the processing circuit (illustration abbreviation) 
which that of the configuration of light valves 1 00R, 1 00G, and 1 00B is the same as that of the electro- 
optic device concerning the operation gestalt mentioned above, and inputs a picture signal. Moreover, 
the light of B color is drawn through the relay lens system 1121 which consists of the incidence lens 
1 122, a relay lens 1 123, and an outgoing radiation lens 1 124, in order to prevent the loss, since the 
optical path is long as compared with other R colors and G colors. 

[0092] Now, incidence of the light modulated with light valves 100R, 100G, and 100B, respectively is 
carried out to a dichroic prism 1112 from three directions. And in this dichroic prism 1112, while the 
light of R color and B color is refracted at 90 degrees, the light of G color goes straight on. Therefore, 
after the image of each color is compounded, it will be projected on a color picture by the screen 1 120 
with a projector lens 1114. 

[0093] In addition, since the light corresponding to each primary color of R, G, and B carries out 
incidence to light valves 100R, 100G, and 100B with a dichroic mirror 1108, as mentioned above, it is not 
necessary to prepare a color filter. Moreover, since it is projected on the transmission image of light 
valve 100G as it is to being projected after reflecting the transmission image of light valves 100R and 
100B with a dichroic mirror 1112, it has the composition of carrying out right-and-left reversal of the 
display image by light valves 100R and 100B to the display image by light valve 100G. 
[0094] In addition, with each operation gestalt, the color filter is not prepared in the opposite substrate 
20. However, the color filter of RGB may be formed in the predetermined field which counters pixel 
electrode 9a on the opposite substrate 20 with the protective coat. If it does in this way, the electro- 
optic device in each operation gestalt is applicable about the color electro-optic device of direct viewing 
types other than a projector, or a reflective mold. Moreover, a micro lens may be formed so that it may 
correspond 1 pixel on [ one ] the opposite substrate 20. Or it is also possible to form a color filter layer 
in the bottom of pixel electrode 9a which counters RGB on the TFT array substrate 10 by a color resist 
etc. If it does in this way, a bright electro-optic device is realizable by improving the condensing 
effectiveness of incident light. Furthermore, the die clo IKKU filter which makes a RGB color using 
interference of light by depositing the interference layer to which the refractive index of many layers is 
different on the opposite substrate 20 again may be formed. According to this opposite substrate with a 
die clo IKKU filter, a brighter color electro-optic device is realizable. 

[0095] This invention is not restricted to the operation gestalt mentioned above, and can be suitably 
changed in the range which is not contrary to the summary or thought of invention which can be read in 
a claim and the whole specification, and the electro-optic device accompanied by such modification is 
also contained in the technical range of this invention. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are equal circuits established in two or more pixels of the shape of a matrix which 
constitutes the image display field in the electro-optic device of the 1st operation gestalt of this 
invention, such as various components and wiring. 

[Drawing 2] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of the 1st operation gestalt, the scanning line, a pixel electrode, etc. 
were formed adjoins each other. 

[Drawing 3] It is the A-A* sectional view of drawing 2 . 

[Drawing 4] It is the top view of the pixel of the TFT array substrate in which the upper light-shielding 
film and lower layer light-shielding film in the 1st operation gestalt are extracted and shown. 
[Drawing 5] It is the graph-sectional view (the 1) showing the situation of the protection from light in 
the B-B* cross section of drawing 4 , and light absorption. 

[Drawing 6] It is the graph-sectional view (the 2) showing the situation of the protection from light in 
the B-B f cross section of drawing 4 , and light absorption. 

[Drawing 7] It is the sectional view of the part corresponding to the A-A' cross section of drawing 2 in 
the 2nd operation gestalt. 

[Drawing 8] It is the top view which looked at the TFT array substrate in the electro-optic device of an 

operation gestalt from the opposite substrate side with each component formed on it. 

[Drawing 9] It is the H-hT sectional view of drawing 8 . 

[Drawing 10] It is the block diagram of a projector. 

[Description of Notations] 

1a — Semi-conductor layer 

1a' — Channel field 

1b — Low concentration source field 

1c — Low concentration drain field 

1d — High concentration source field 

1e — High concentration drain field 

2 — Insulating thin film 

3a — Scanning line 

6a — Data line 

9a — Pixel electrode 

10 — TFT array substrate 

1 0cv(s) — Slot 

11a — Bottom light-shielding film 
12 — Substrate insulator layer 
1 6 — Orientation film 

20 — Opposite substrate 

21 — Counterelectrode 

22 — Orientation film 
30 — TFT 

50 — Liquid crystal layer 
70 — Storage capacitance 
71a — Junction layer 
71b — Junction layer 

72 — The 1st film of a capacity line 

73 — The 2nd film of a capacity line 
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it — Dielectric film 

81, 82, 83, 85 — Contact hole 

300 — Capacity line 



[Translation done.] 
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